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Background and purpose — Total knee replacement
(TKR) can be implanted with or without bone cement. It is
currently unknown how the functional outcomes compare.
Therefore, we compared the patient-reported outcome mea-
sures (PROMS) of both fixation methods.

Patients and methods — We performed a propensity-
matched comparison of 14,404 TKRs (7,202 cemented and
7,202 cementless) enrolled in the National Joint Registry and
the English National PROMs collection programme. Sub-
group analyses were performed in different age groups (1)
< 55 years; (2) 55-64 years; (3) 65-74 years; (4) = 75 years.

Results — The 6-month postoperative Oxford Knee Score
(OKS) was significantly (p < 0.001) higher for cemented
TKR (35, SD 9.7) than cementless TKR (34, SD 9.9). The
OKS was also significantly higher for the cemented TKR in
all age groups, except the 55-64-year group. A significantly
higher proportion of cemented TKRs had an excellent OKS
(= 41) compared with cementless (32% vs. 28%, p < 0.001)
and a lower proportion of poor (< 27) scores (19% vs.22%, p
=0.001). This was also observed for all age subgroups. There
were no significant differences in EQ-5D points gained post-
operatively between the groups respectively (0.31 vs. 0.30,
p=0.1).

Interpretation — Cemented TKRs had a greater pro-
portion of excellent OKS scores and lower proportion of
poor scores both overall and across all age groups. How-
ever, the absolute differences are small and below the mini-
mally clinically important difference, making both fixation
types acceptable. Currently the vast majority of TKRs are
cemented and the results from this study suggest that this is
appropriate.

Total knee replacement (TKR) can be implanted with
(cemented) or without (cementless) bone cement. Although
cemented fixation is the current gold standard, it has potential
problems including cement embolisms, late implant loosen-
ing, and complex revision surgery, and cement polymerisation
may contribute to chronic pain (1,2).

Additionally, there is a change in the demographics of patients
requiring joint replacements, to include more younger patients.
The under 65 years group is predicted to be the main cohort by
2030 (3). These patients are generally more active and place
greater functional demands on their knee replacements.

Traditionally the metric for measuring an implant’s perfor-
mance has been the revision rate. This metric allows straight-
forward comparison of implant types but does not give insight
into functionality (4). In recent years there been a drive toward
using more patient-relevant outcomes (5). Goodman et al. (6)
found that the most important outcome measures to patients
were the function, pain status, and quality of life following
surgery. Currently 1 in 5 patients report clinically significant
persistent pain and dissatisfaction following TKR (7).

There is no consensus on which TKR fixation method offers
better functional outcomes with any research significantly
limited by sample size. Although the use of cement in TKRs
is well established, cementless fixation has several theoreti-
cal advantages including bone-stock preservation, reduced
operative times, ease of revision, and elimination of the
bone—cement interface. Indeed, RSA studies have suggested
lower rates of aseptic loosening in cementless compared with
cemented TKRs (8,9).

We performed the largest study to date comparing the
functional and quality of life outcomes of matched cemented

© 2021 The Author(s). Published by Medical Journals Sweden, on behalf of the Nordic Orthopedic Federation. This is an Open Access article distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), allowing
third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for non-commercial purposes,

provided proper attribution to the original work.
DOI 10.2340/17453674.2021.896



Acta Orthopaedica 2022; 93: 164—170

165

and cementless TKRs using data from 3 national datasets:
the National Joint Registry for England Wales and Northern
Ireland (NJR); Hospital Episodes Statistics Admitted Patient
Care records (HES-APC); and England’s National Patient
Reported Outcome Measures (PROMs) programme.

Patients and methods
Data sources

We performed a retrospective observational study using
NJR records linked to the HES-APC database and PROMs
database. The NJR was established in April 2003 and is the
world’s largest arthroplasty register (10). The NJR only has
1.5% missing data for primary knee replacements according
to their data quality audits (10). HES-APC is a database of
all admission episodes for patients being admitted to an NHS
hospital in England (11). From approximately 2009 onwards,
NHS-funded knee replacements as part of the PROMs pro-
gramme have both preoperative and 6 months postoperative
PROMs recorded (12). These include the Oxford Knee Score
(OKS) (13) and quality of life index Euro Qol 5 Domain index
(EQ-5D) (14,15). The preoperative questionnaire is completed
in person at the surgical unit and the 6-month questionnaire is
posted to the patient independently of the operating unit.

The OKS has 12 items relating to knee pain and function,
each scoring from O to 4, presented as an overall score on
an ordinal scale between O and 48 (13). The mean scores are
given together with the proportion attaining excellent (= 41
points on the OKS), good (34—41), fair (27-33), and poor
(< 27) results defined by Kalairajah et al. (16). The minimal
clinically important difference (MCID) for the OKS has not
been definitively quantified: it is thought to be between 3
and 5 points (13). The EQ-5D comprises 5 questions about
mobility, self-care, activities of daily living, pain, and anxiety/
depression, each with three levels (no problems, some prob-
lems, severe problems). These answers can be presented as a
weighted overall index rated from 1 (perfect health) to —0.594
(worst possible state) (14,15).

The choice of time intervals in the PROMs programme was
a compromise between proximity to surgery (to provide timely
feedback and to avoid “contamination” with nonoperation-
related factors) and providing sufficient follow-up to allow
comparison whilst accounting for the postoperative recovery
period. The evidence indicates most improvement in PROMs
after surgery occurs in the first 6 months, with only minor
improvement between 6 months and 1 year (17). Long-term
TKR studies have shown PROMs remain relatively constant
after the early improvement, at least up to the 10th postopera-
tive year (18,19).

Data linkage

Between January 1, 2004 and December 31, 2018, 687,910
TKRs from the NJR dataset (10) were successfully linked to

Linked NJR and HES APC dataset
January 1, 2004 — December 31, 2018
n = 858,725

Excluded (n = 604,370):

- patellofemoral replacements or missing implant type, 8,342
- incomplete data for baseline demographics, 107,225

- no preoperative and postoperative OKS available, 458,798
- no preoperative anxiety levels available, 9,658

- unicompartmental knee replacements, 20,347

Remaining TKRs linked to HES PROMS
dataset 2009-2018 (n = 254,355):
- cemented, 246,269
- cementless, 7,209
- hybrids, 877

Excluded (n = 904):
— - hybrids, 877
- complex primaries, 27

Unmatched cohort:
- cemented, 246,242
- cementless, 7,209

|
Matched cohort:

- cemented, 7,202

- cementless, 7,202

Figure 1. Dataset cleaning and merging.

the HES APC dataset (11) with a full set of baseline demo-
graphic and surgical factors needed for matching (Figure 1).
This dataset was subsequently merged with the HES PROMs
dataset, which started collecting data from approximately
2009 onwards (12). All preoperative PROMs needed to be
completed within 3 months preoperatively from surgery or at
the latest 1 month postoperatively to be regarded as robust
for inclusion. Cases were excluded if either no preoperative
anxiety score was available (given that this was needed for
matching) or there was not both a preoperative and postopera-
tive OKS score (Figure 1). There were 254,355 TKRs meeting
the above criteria which was 37% of the NJR-HES-APC TKR
cohort. This is to be expected given that the PROMs database
only started collecting data from approximately 2009 onwards
(12) whereas the NJR data in this study is from 2004. After
removing hybrids and complex primary procedures there were
253,451 TKRs (246,242 cemented and 7,209 cementless) eli-
gible for inclusion. All datasets were linked using pseudo-ano-
nymised identification numbers.

Statistics

There were statistically significant differences in baseline
characteristics between cemented and cementless TKR groups
(Table 1). Given the potential for factors other than fixation
to affect the outcomes we a priori matched the cemented and
cementless groups for multiple known patient and surgical
confounders using propensity scores. Logistic regression was
used to generate a propensity score representing the proba-
bility that a patient received a cementless TKR and the data
was generated from patient demographics and surgical factors
(including surgeon caseload). All patient and surgical factors
in Table 1 were used for matching, apart from BMI, which



166

Acta Orthopaedica 2022; 93: 164-170

had a large proportion of miss-
ing data. This is a well-recog-
nised approach for comparing
implant types (20,21). Surgi-
cal factors included surgeon
caseload, defined as the aver-
age number of primary knee
replacements performed per
year. Every surgeon in the NJR
has a specific identifier, which
was used to calculate this as
described previously (20). The
matching algorithm matched on
the logit of the propensity score
with a 0.02-SD calliper width
at a 1:1 ratio. Greedy matching
without replacement was used
given that it has superior per-
formance for estimating treat-
ment effects (22). Standard-
ized mean differences (SMDs)
were examined both before
and after matching to assess
for any imbalance between
groups, with SMDs of 10% or
more considered suggestive of
covariate imbalance (23). After
matching, 14,404 knee replace-
ments (7,202 cemented and
7,202 cementless TKRs) were
available for analysis.

Outcomes of interest were: (1)
preoperative OKS and EQ-5D
scores, (2) 6-month postopera-
tive OKS and EQ-5D scores,
and (3) difference in OKS and
EQ-5D scores postoperatively
and preoperatively. Subgroup
analyses were performed in 4
different age groups as per the
NJR (10): (1) < 55 years, (2)
55-64 years, (3) 65-74 years,
and (4) = 75years.

Given that the PROMs scores
were not normally distributed,
appropriate nonparametric tests
were used to compare scores
(Figure 2A and B). To compare
pre- and postoperative scores
within groups we used the Wil-

coxon signed rank test. To compare fixation groups scores we

used the Mann—Whitney test.

All statistical analyses were performed using Stata (Version
15.1; StataCorp, College Station, TX, USA) except propensity

Table 1. Baseline characteristics before and after matching cemented and cementless TKRs

Unmatched cohort

Matched cohort

Cemented Cementless Cemented Cementless
Covariate n = 246,242 n=7,209 SMD n=7,202 n=7,202 SMD
Admission type
Elective 246,072 (100) 7,204 (100) 0.01 7,197 (100) 7,197 (100) 0.02
Emergency 159 (0) 4 (0) 5 (0) 4 (0)
Other 11 (0) 1 (0) 0 (0) 1(0)
Sex
Female 140,879 (57) 3,642 (51) 0.14 3,648 (51) 3,640 (51) 0.002
Male 105,363 (43) 3,567 (49) 3,554 (49) 3,562 (49)
Age at surgery
Mean (SD) 70.2 (8.8) 69.3(8.9) 0.11 69.2 (9.0) 69.3 (8.9) 0.01
BMI, mean (SD) 30.9 (5.4) 30.7 (5.0) 0.05 30.8 (5.2) 30.7 (5.0) 0.03
n 187,324 4,892 5,343 4,887
Primary diagnosis
Primary OA 238,052 (97) 7,089 (98) 0.11 7,047 (98) 7,082 (98) 0.04
OA and other 2,594 (1) 41 (1) 53 (1) 41 (1)
Other 5,596 (2) 79 (1) 102 (1) 79 (1)
Charlson comorbidity index
None 171,124 (70) 5235(72) 0.10 5,253 (73) 5,228 (72)  0.01
Mild 52,318 (21) 1,499 (21) 1,485 (21) 1,499 (21)
Moderate 15,783 (6) 335 (5) 322 (4) 335 (5)
Severe 7,017 (3) 140 (2) 142 (2) 140 (2)
Ethnicity
White 235,551 (96) 7,015(97) 0.10 7,002 (97) 7,008 (97) 0.03
Black (Caribbean) 1,265 (0) 21 (0) 19 (0) 21 (0)
Black (African) 836 (0) 10 (0) 9 (0) 10 (0)
Black (Other) 365 (0) 12 (0) 10 (0) 12 (0)
Indian 4,402 (2) 79 (1) 81 (1) 79 (1)
Pakistani 1,256 (0) 20 (0) 31 (0) 20 (0)
Bangladeshi 112 (0) 1(0) 3 (0) 1(0)
Chinese 172 (0) 2(0) 2(0) 2(0)
Other 2,283 (1) 49 (1) 45 (1) 49 (1)
Rural/urban classification
Urban 181,445 (74) 5,467 (76) 0.09 5,432 (75) 5,462 (76) 0.01
Town/fringe 30,810 (12) 690 (10) 692 (10) 690 (10)
Village/hamlet 33,987 (14) 1,052 (14) 1,078 (15) 1,050 (14)
Indices of multiple
deprivation (quintiles)
1 33,667 (14) 849 (12)  0.11 855 (12) 849 (12) 0.007
2 44,021 (18) 1,119 (15) 1,119 (16) 1,118 (15)
3 54,962 (22) 1,564 (22) 1,575 (22) 1,564 (22)
4 58,548 (24) 1,977 (27) 1,974 (27) 1,972 (27)
5 55,044 (22) 1,700 (24) 1,679 (23) 1,699 (24)
Surgeon caseload of primary
knee surgery practice
cases/years (SD) 80.6 (48.3) 80.8 (43.6) 0.006 80.7 (48.8) 80.9 (43.6) 0.005
ASA grade
1 21,270 (9) 892 (12) 0.17 968 (13) 887 (12) 0.03
2 184,020 (74) 5,463 (75) 5,407 (75) 5,461 (76)
3 or above 40,952 (17) 854 (12) 827 (12) 854 (12)
VTE—chemical
LMWH (+ other) 173,997 (70) 4,861 (67) 0.18 4,756 (66) 4,859 (67) 0.04
Aspirin only 12,106 (5) 203 (3) 236 (3) 203 (3)
Other 53,581 (22) 2,019 (28) 2,069 (29) 2,014 (28)
None 6,558 (3) 126 (2) 141 (2) 126 (2)
VTE —mechanical
Any 234,699 (95) 6,901 (96) 0.02 6,907 (96) 6,895 (96) 0.008
None 11,543 (5) 308 (4) 295 (4) 307 (4)

score matching, which was performed using R (Version 3.4.0;

R Foundation for Statistical Computing, Vienna, Austria).

95% confidence intervals (CI) are presented and statistical
significance was defined at the 5% level.
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Table 1.Continued

Ethics, funding, and poten-
tial conflicts of interest

Unmatched cohort

Matched cohort This study was approved by

_ Cemented Cementless Cemented Cementless the NJR Research subcommit-
Covariate n = 246,242 n=7,209 SMD n=7,202 n=7,202 SMD tee and had ethical approval
Year Of Surgery from the SOuth Cel‘ltral Oxford
2008 6 EO; 0 EO)) 0.34 0 Eog 0 EO)) 0.14 B Research Ethics Committee
2009 12,996 (5 804 (11 628 (9 800 (11 :
2010 21257 (8) 951 (13) 889 (12) 949 (13) (19/5C/0292). The linkage of
2011 23,657 (10) 909 (13) 960 (13) 909 (13) the datasets was approved by
2012 24,117 510)) 733 E1§)) 866 E12)) 732 ??) the Confidentiality Advisory
2013 26,471 (11 622 (9 807 (11 622 (9 . ~
2014 28,855 (12) 747 (10) 808 (11) 747 (10) Group (19/CAG/0054). Finan
2015 28,351 (11) 754 (10) 699 (10) 754 (11) cial support has been received
2016 29,222 512)) 625 Egg 613 Egg 625 ggg from Zimmer Biomet. HRM
2017 27,051 (11 615 (9 536 (7 615 (8 .
2018 24259 (10) 449 (6) 396 (6) 449 (6) was supported by the Henni

Preoperative onord Knee Mestel‘ SChOlarShlp at UHIVCI‘—
Score (SD) 18.9(7.7)  19.2(7.8) 004 19.2(7.6) 19.2(7.8) 0.005 sity College, Oxford Univer-

FIESEEEIEL) SpialE sity and the Royal College of
or depressed s
No 155,400 (63) 4,629 (64) 0.02 4,631 (64) 4,623 (64) 0.003 Surgeons’ Research Fellow-
Moderately 81,336 (33) 2,321 (32) 2,317 (32) 2,321 (32) ship. AJ was supported by the

Boﬁét;g}fme . 9,497 (4) 259 (4) 254 (4) 258 (4) NIHR Biomedical Research
No 243,155 (99)  7,045(98) 0.08 7,029 (98) 7,044 (98) 0.01 Centre at the University Hos-
Yes 3,087 (1) 164 (2) 173 (2) 158 (2) pitals Bristol NHS Foundation

VTE = Venous thromboembolism prophylaxis TI'L.ISt and the University of

Bristol.
Frequency (%) of preoperative OKS Frequency (%) of postoperative OKS
6 6 Results

= Cemented
= Uncemented

= Cemented
= Uncemented

5 5
44 4
34 34
2 2

00 4 8 12 16 20 24 28 32 36 42 48 00 4 8 12 16 20 24 28 32 36 42 48

Score Score
Figure 2. Distribution of preoperative and postoperative Oxford Knee
Scores.

Oxford Knee Score EQ5D index
48 1.0
= Cemented

= Uncemented

= Cemented
40 = Uncemented
0.8 1

32
0.6 1
24
0.4
16 4

sl 0.2

0 4
Preoperative 6 months Difference

Figure 4. Comparison of EQ-5D

index in matched cohort of
cemented and cementless TKRs.

I;’reoperative 6 months Difference

Figure 3. Comparison of OKS in

matched cohort of cemented and
cementless TKRs.

The unmatched cohort consisted of 246,242 cemented and
7,209 cementless TKRs. There were statistically signifi-
cant baseline differences in the patient and surgical factors
between groups (Table 1). The matched study group consisted
off 14,404 knee replacements (7,202 cemented and 7,202
cementless TKRs) with both groups well balanced for patient
and surgical factors (Table 1).

The mean preoperative OKSs for the matched cemented and
cementless groups were 19 (SD 7.6) and 19 (SD 7.8) (p=0.5).
Both groups showed improvements in their 6-month postoper-
ative scores (p <0.001) to 35 (SD 9.7) and 34 (SD 9.9) respec-
tively. The cemented group had a higher (p < 0.001) 6-month
postoperative score by 1 point. The cemented group gained
16 points (SD 9.8) postoperatively whereas the cementless
group gained 15 points (SD 10.1) (p < 0.001) (Figure 3). The
cemented group had a higher proportion of postoperative
excellent OKS compared with the cementless group (32% vs.
28%, p < 0.001) and lower proportion of poor postoperative
OKS (19% vs. 22%, p = 0.001) (Table 2).

The mean preoperative EQ-5D index scores for the
cemented and cementless groups were 0.42 (SD 0.31) and
041 (SD 0.31) (p =0.1). Both groups showed improvements
in their postoperative scores (p <0.001) to 0.74 (SD 0.25) and
0.72 (SD 0.26). The cemented group gained 0.31 (SD 0.32)
points postoperatively and the cementless group gained 0.30
(SD 0.33) (p=0.1) (Figure 4).
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Table 2. Proportion of Oxford Knee Scores as per the Kallairajah et
al. (16) classification in the matched cemented and cementless TKR
groups. Values are count (%)

Oxford Knee Score ~ Cemented Cementless
categorisation (n=7,202) (n=7,202) p-value
Preoperatively
Poor 5,955 (83) 5,891 (82) 0.7
Fair 974 (13) 1,006 (14) 0.5
Good 264 (4) 286 (4) 0.4
Excellent 9 (0) 19 (0) 0.06
Postoperatively
Poor 1,351 (19) 1,547 (22) 0.001
Fair 1,273 (18) 1,319 (18) 0.4
Good 2,265 (31) 2,303 (32) 0.6
Excellent 2,313 (32) 2,033 (28) <0.001

Table 3. Pre- and post-operative OKS (SD) in different age groups
for matched cemented and cementless TKR groups

Age Cemented, score Cementless, score

group preop. 6-month A preop. 6-month A  Diff
<55 18(75) 33(11) 15 16(7.2) 30(11) 14 3
55-64 18(7.2) 34(11) 16 18(7.5) 33(10) 15 1
65-74 20(7.6) 36(9.2) 16 20(7.8) 35(9.7) 15 1
=75 20(7.7) 36(9) 16 20(8.0) 35(9.3) 15 1

A = 6-month score — preoperative score
Diff = Difference between 6-month cemented and cementless score

Effect of age on PROMS in the matched cohort

Age groups were stratified into 4 groups as per the NJR report:
(1) < 55 years (421 cemented, 435 cementless); (2) 55-64
years (1,704 cemented, 1,655 cementless); (3) 65-74 years
(2,980 cemented, 2,990 cementless); and (4) = 75years (2,097
cemented, 2,122 cementless).

Preoperatively the mean OKS was similar between fixation
groups across all age groups except the < 55 years, where the
cementless group has a slightly lower score. For both fixation
groups, younger groups had poorer OKS than older groups

Table 4. Proportion of poor, fair, good, and excellent OKS in different age groups for matched cemented

and cementless TKR groups

(Table 3). All age groups showed improvements postopera-
tively compared with preoperatively in both fixation groups (p
<0.001) (Table 3). The 6-month OKS was higher in cemented
compared with cementless TKRs in age groups < 55 years (p
< 0.001), 65-74 years (p < 0.001), and = 75years (p = 0.01).
Scores for the group 55-64 years were similar (p =0.1) (Table
3). Cemented TKRs gained more points postoperatively com-
pared with cementless TKRs in age groups 65-74 years (p <
0.001) and = 75 years (p = 0.003). In the other age groups, the
points gained were similar (Table 3).

Preoperatively the proportions of poor, fair, good, and
excellent OKS were similar between fixation groups for all
age groups except the < 55 years where there was a greater
proportion of poor scores in the cementless group (Table 4).
The proportion of 6-month postoperative excellent scores
was 10%, 3%, 5%, and 2% higher in cemented compared
with cementless group for the < 55 years, 55-64 years, 65-74
years, and = 75 years groups respectively. The proportion of
6-month postoperative poor OKS scores was 4%, 0%, 4%,
and 4% lower in cemented compared with cementless TKRs
across the respective age groups.

Preoperatively the EQ-5D score was similar between fix-
ation groups across all ages except in the < 55 years group
where it was higher for the cemented group (Table 5). For
both cemented and cementless TKRs younger age groups had
poorer EQ-5D scores than older groups. For both cemented
and cementless TKRs all age groups showed statistically sig-
nificant improvements postoperatively compared with preop-
eratively (p <0.001). The points gained between the cemented
and cementless groups were similar across all age groups
(Table 5). The 6-month EQ-5D was higher in all age groups
for cemented compared with cementless TKRs (Table 5).

Discussion

This is the largest study to date comparing the PROMs of
cemented and cementless TKRs. The most important find-
ing was that, after match-
ing, the cemented TKR
had statistically signifi-
cantly higher mean OKS,

Cementless TKR (n = 7,202)

although the absolute dif-

Cemented TKR (n = 7,202)
Poor Fair Good Excellent Poor Fair Good Excellent ference was small and

Agegroup  (<27)  (27-33) (34-41)  (241) (<27)  (27-83) (34-41)  (=41) below the MCID for the
o OKS. However, a greater

reoperative .

- 365 (87) 44 (10) 12 (3) 0(0) 405(93) 24(6)  6(1) 0(0) proportion  of excellent

55-64 1,490 (87) 181 (11) 30 (2) 3(0) 1,419(86) 189 (11) 43 (3) 4(0) OKS (32% vs. 28%) and

65-74 2,388 (80) 455 (15) 133 (5) 4(0) 2,390 (80) 452 (15) 136 (5) 12 (0) lower proportion of poor

>75 1,712 (82) 294 (14) 89 (4) 2(0) 1,677(79) 341 (16) 101 (5) 3(0) OKS (19% vs. 22%) were
Postoperative at 6 months X ’

<55 125(30) 61 (15) 120(28) 115(27) 149(34) 89 (21) 122(28) 75(17) achieved by cemented

55-64 424 (25) 284 (17) 494 (29) 502 (29) 413(25) 309 (18) 506 (31) 427 (26) fixation.

65-74 460 (15) 496 (17) 959 (32) 1,065(36) 566 (19) 530 (18) 952 (32) 942 (31) -

~75 342 (16) 432 (21) 692(33) 631(30) 419 (20) 391 (18) 723 (34) 589 (28) The postoperative OKS

of cemented implants was
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Table 5. Pre- and postoperative EQ5D index scores (SD) in different age groups for

cemented and cementless TKR groups

higher in all age groups for cemented TKRs
except in the over-75 group. This is in contrast

to work by Rassir et al. (28) who found no sta-

Age Cemented, score Cementless, score _ tistically significant difference in the EQ-5D
group  preop. 6-month A [PIrey: AL o Dl or cost-effectiveness between cemented and
<55 0.36(0.32) 0.66(0.32) 030 0.29(0.32) 058(0.32) 0.30 0.08 cementless TKRs in a small study. The abso-
55-64 0.39 §0.31; 0.69 EO.ZS; 0.31 0.38 20.32; 0.68 §0.27; 0.30 0.01 lute difference in EQ-5D of 0.02 observed
65-74 0.45(0.30) 0.76 (0.23) 0.32 0.43(0.31) 0.74(0.25) 0.31 0.02 - - -

>75 0.44(0.30) 075(0.22) 032 0.44(0.31) 0.74(023) 030 001 in our study is small, and is lower than 0.03

which is the lower end of the MCID for the

A = 6-month score — preoperative score
Diff = Difference between 6-month cemented and cementless score

statistically significantly higher than cementless by 1 point
and this difference is below the theoretical MCID, which lies
between 3 to 5 points (24). However, the skewed nature and
ceiling effect of the OKS (25) limits the usefulness of com-
paring postoperative mean scores. Thus the difference may
be clinically important. It is not clear why there is a differ-
ence. It may be a manifestation of the more reliable fixa-
tion achieved by cement in the early phase postoperatively.
Nam et al. (26) performed an RCT comparing cemented
and cementless TKRs and found no statistically significant
difference in OKS at 6 weeks, 1 year, and 2 years postop-
eratively. Prasad et al. (27) more recently performed a meta-
analysis comparing the midterm outcomes of cemented and
cementless TKRs and also found no differences in the West-
ern Ontario and McMaster Universities Osteoarthritis Index
or Knee Society Score between groups. Additionally, Rassir
et al. (28) in a multicentre study found that the cemented and
cementless TKRs did not differ statistically significantly in
functional outcomes.

There is some concern regarding cemented fixation in
younger patients given that they have longer life expectan-
cies and higher postoperative activities. Cement cannot
remodel like a biological integrated component, which can
potentially lead to higher rates of loosening resulting in pain
and functional impairment, particularly in younger patients.
This has renewed interest in cementless that employ new
technologies such as hydroxyapatite and trabecular metal
(27). A Cochrane review has shown aseptic loosening rates
to be statistically significantly lower in cementless TKR
compared with cemented (8). Although cementless TKR
implants do migrate there is evidence that this stabilises at 3
months whereas cemented TKRs continue to migrate (9). In
our study, the cemented group performed statistically signifi-
cantly better for both the OKS and the EQ-5D index in the <
55 years group. Furthermore, the advantage of cemented over
cementless tended to be larger in the < 55 years than the older
groups. This is important because it tends to contradict the
generally held view that cementless fixation is most appropri-
ate for young patients.

Our study showed the mean 6-month EQ-5D scores for
cemented and cementless TKR was 0.74 and 0.72 respec-
tively. The 6-month EQ-5D was statistically significantly

EQ-5D index described by Coretti et al. (29)

for musculoskeletal related issues. However,

when cumulated over the many years that knee
replacements are expected to function this would increase
the number QALY (quality adjusted life years) achieved
by cemented TKR compared with cementless TKR. Taken
together with lower 10-year revision rate of cemented TKRs
(3.4% vs. 4.2%) according to the NJR (10) and the lower cost
of cemented components, cemented TKRs are likely to be
more cost-effective.

The strengths of this study are that it is an unselected regis-
try sample recruited over an extended 10-year period, which
reduces the chances of selection bias. By linking the NJR,
HES-APC, and PROMS dataset, various patient and surgical
confounding factors were matched to allow a fair comparison
of similar population cohorts. The main limitation is this study
is retrospective and based on observational data. We did not
match cemented and cementless TKRs on implant type and
therefore there may be unmeasured confounders that could
influence our results. Matching can reduce the generalisabil-
ity of findings, but as we were able to match virtually all the
cementless to cemented TKRs this is unlikely to be an issue.
The only way to achieve balance with respect to both known
and unknown confounders is with a randomised trial. A limita-
tion of our study is that only 37% of the TKRs from the NJR-
HES APC dataset had linked PROMs data available for analy-
sis. However, this is to be expected given that the PROMs
database only started collecting data from approximately 2009
onwards (12) whereas the NJR data in this study is from 2004.
Additionally, TKRs vary in their design and material, and in
our study they have all been pooled. This should not, however,
influence our results as we have included all TKRs implanted
over the study period. A further limitation is that the postop-
erative scores were collected at 6 months, though research
suggests that any difference found at 6 months will persist in
the long term (17-19).

In conclusion, cemented TKRs had a greater proportion of
excellent OKS scores and lower proportion of poor scores
both overall and across all age groups. However, the absolute
differences in mean PROMs between cemented and cement-
less TKRs were small and below the MCID, making both
fixation types acceptable. Currently over 95% of TKRs are
cemented (10) and the results from this study and the lower
cemented TKR revision rates reported in the NJR (10) suggest
that this is appropriate.
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